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Recommendations

Major Recommendations
Treatment Recommendations for the Musculoskeletal Element of Late-Onset Pompe Disease

Provide Patient with Information on the Following Resources

Muscular Dystrophy Association
Acid Maltase Deficiency Association
Pompe Registry
Association for Glycogen Storage Disease
International Pompe Association

Physical Examination and Assessments

Patients should be examined by a cardiologist and pulmonologist before beginning an exercise program.
Screen all patients diagnosed with Pompe disease, regardless of age and wheelchair use, with dual-energy x-ray absorptiometry (DEXA);
follow-ups can be considered on a yearly basis.
Patients with late-onset Pompe disease and reduced bone density should undergo medical evaluation, including laboratory testing and
medication review by an endocrinologist or bone density specialist.
Conduct fall risk assessment followed by a formal evaluation for balance and safe gait training for patients at increased risk for osteoporosis
and falls.
Recommend adaptive equipment, such as a cane or walker, to reduce risk of falls.

Physical/Occupational Therapy

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=22173792


A physical or occupational therapist should develop an exercise program that may include one or more of the following: walking, treadmill,
cycling, pool-based program, swimming, submaximal aerobic exercise, or muscle strengthening, that follows the guidelines for other
degenerative muscle diseases.
Avoid overwork weakness, excessive fatigue, disuse, strenuous exercises, and eccentric contractions.
Emphasize submaximal aerobic exercise.
Incorporate functional activities when possible.
Teach patient to monitor heart rate and breathing in relation to exertion.
Integrate energy conservation techniques and biomechanical advantages.
A preventive stretching regimen should be started early and performed as part of the daily routine to prevent or slow the development of
muscle contractures and deformities.

Management of Contractures

Manage contractures by using orthotic devices, appropriate seating position in the wheelchair, and standing supports.
Surgical intervention
Surgical intervention should be considered for scoliosis when the Cobb angle is between 30° and 40°.

Vitamins and Mineral Supplements

Recommend vitamin D, calcium, and bisphosphonates, following the guidelines for other neuromuscular disorders.

Treatment Recommendations for the Respiratory Element of Late-Onset Pompe Disease

Involve a pulmonologist experienced in managing patients with neuromuscular diseases.
Up-to-date vaccinations, including vaccination against pneumococcus and influenza
Early and aggressive treatment of bacterial and viral infections
Clear secretions from airways (e.g., cough assist device, suction)
Train/educate patients and families to use assisted cough and inspiratory muscle techniques.
Treat sleep-disordered breathing with continuous positive airway pressure (CPAP) or bilevel nocturnal noninvasive ventilation (BiPAP).
In the absence of sleep studies, consider BiPAP ventilation if arterial Pco2 is ≥45 mm Hg, supine forced vital capacity is <50% of predicted,

negative inspiratory force is <60 cm H2O, or oxygen saturation falls to <88% for 5 continuous minutes during sleep.

Treat concomitant conditions, such as asthma or cardiomyopathy.
Consider enzyme replacement therapy.

Treatment Recommendations for the Gastrointestinal Element of Late-Onset Pompe Disease (Kishnani et al., 2006)

Coordinate treatment through a multidisciplinary neuromuscular clinic.
Involve an experienced dietitian.
Obtain videofluoroscopic swallowing assessment and evaluation for gastroesophageal reflux to guide management of feeding either orally or
through a feeding tube.
Monitor growth parameters carefully.
Provide adequate nutrition consisting of high protein diet (20% to 25%) with attention to vitamins and minerals.
Educate patients about the appropriate use of over-the-counter medications.
Patients receiving enzyme replacement therapy should be monitored for immunoglobulin G (IgG) antibodies every 3 months for 2 years and
then annually thereafter.

Treatment Warning for Alglucosidase alfa (Lumizyme; Genzyme Corporation, Cambridge, Massachusetts) ("Lumizyme," 2010)

Warning: Life-threatening anaphylactic reactions, severe allergic reactions, and immune-mediated reactions have been observed in some
patients during Lumizyme infusions (van der Ploeg et al., 2010). Therefore, appropriate medical support should be readily available when
Lumizyme is administered.

Treatment Recommendations Based on the Stage and Severity of Pompe Disease

Condition Recommendations

Presymptomatic patients
without objective signs

Patients should be examined every 6 months for proximal muscle weakness and pulmonary function .
Enzyme replacement therapy (ERT) should be started at:



Onset of symptoms
Onset of detectable proximal muscle weakness or reduced forced vital capacity in either upright or
supine position

Presymptomatic patients
with objective signs

ERT should be started if:
Presymptomatic patients have proximal muscle weakness detectable on the Medical Research
Council scale or reduced forced vital capacity in either upright or supine position

Symptomatic patients ERT should be started if:
There is either reduction in forced vital capacity in either upright or supine position or increased limb
weakness
Patient has difficulty completing activities of daily living
Is or is not using noninvasive ventilation

Severe symptoms If the patient is confined to a wheelchair and is using invasive ventilation during the day and at night:
ERT is recommended for 1 year, followed by evaluation of the effectiveness of therapy.
After one year, ERT is recommended on a case-by-case basis for patients who require continuous
invasive ventilation, using the collective information acquired by the multispecialty team.
Continue ERT if severe signs and symptoms are stabilized or improved.

Length of ERT
Monitoring

One year followed by reassessment to consider whether to continue the treatment
Patients receiving enzyme replacement therapy should be monitored for immunoglobulin G (IgG) antibodies
every 3 months for 2 years, then annually thereafter.

Condition Recommendations

Treatment Recommendations Based on the Experience in Taiwan (Chien et al., 2009)

The authors recommend the implementation of newborn screening programs in all states to diagnose and properly treat infants with or at risk
of developing infantile-onset or late-onset Pompe disease.

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Late-onset Pompe disease

Guideline Category
Evaluation

Management

Rehabilitation

Risk Assessment

Screening

Treatment

Clinical Specialty



Cardiology

Endocrinology

Family Practice

Gastroenterology

Internal Medicine

Medical Genetics

Neurology

Nutrition

Pediatrics

Physical Medicine and Rehabilitation

Pulmonary Medicine

Sleep Medicine

Speech-Language Pathology

Intended Users
Advanced Practice Nurses

Dietitians

Nurses

Occupational Therapists

Physical Therapists

Physicians

Respiratory Care Practitioners

Social Workers

Speech-Language Pathologists

Guideline Objective(s)
To propose consensus-based treatment and management recommendations for late-onset Pompe disease

Target Population
Patients with late-onset Pompe disease

Interventions and Practices Considered
1. Musculoskeletal element of late-onset Pompe disease

Providing patients with information on resources related to late-onset Pompe disease
Physical examination and assessments



Examination by a cardiologist and pulmonologist before beginning an exercise program
Screening with dual-energy x-ray absorptiometry (DEXA) with yearly follow-ups
Medical evaluation, laboratory testing, and medication review by an endocrinologist or bone density specialist
Fall risk assessment, formal evaluation for balance, and safe gait training for patients at increased risk for osteoporosis and falls
Adaptive equipment, such as a cane or walker

Exercise program developed by a physical or occupational therapist
Management of contractures (orthotic devices, surgical interventions)
Vitamin D, calcium, and bisphosphonate supplements

2. Respiratory element of late-onset Pompe disease
Management by pulmonologist experienced with neuromuscular diseases
Up-to-date vaccinations, including vaccination against pneumococcus and influenza
Early and aggressive treatment of bacterial and viral infections
Clearing secretions from airways (e.g., cough assist device, suction)
Training/educating patients and families to use assisted cough and inspiratory muscle techniques
Treatment of sleep-disordered breathing with continuous positive airway pressure (CPAP) or bilevel nocturnal noninvasive ventilation
(BiPAP)
Treatment of concomitant conditions, such as asthma or cardiomyopathy
Enzyme replacement therapy (ERT) (alglucosidase alfa [Lumizyme])

Initiation of ERT based on symptom assessment
Duration of ERT
Monitoring ERT for effectiveness and immunoglobulin G (IgG) antibodies

3. Gastrointestinal element of late-onset Pompe disease
Coordinating treatment through a multidisciplinary neuromuscular clinic
Involving an experienced dietitian in management
Videofluoroscopic swallowing assessment and evaluation for gastroesophageal reflux
Monitoring growth parameters
Providing adequate nutrition consisting of high protein diet, vitamins and minerals
Educating patients about the appropriate use of over-the-counter medications
Monitoring for IgG antibodies in patients receiving ERT

4. Implementation of newborn screening programs

Major Outcomes Considered
Pulmonary function
Muscle strength
Distance walked during a 6-minute walk test
Percent of predicted forced vital capacity (FVC) in the upright position
Quality of life

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
A literature search was conducted in the PubMed and EMBASE databases for clinical trials and relevant articles published before June 2010. The



search terms included Pompe disease, acid alpha-glucosidase deficiency, acid maltase deficiency, glycogen storage disease type II, and
glycogenosis type II. Panel members reviewed these articles individually and discussed them in small group sessions. Subsequently, the panel
convened for further discussion and consensus development. In addition, articles published after the consensus meeting was held, references cited
by the articles produced by the literature search, and references suggested by the authors are included in this article.

Number of Source Documents
The literature search produced 105 articles relevant to Pompe disease.

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus

Rating Scheme for the Strength of the Evidence
Not applicable

Methods Used to Analyze the Evidence
Review

Description of the Methods Used to Analyze the Evidence
Not stated

Methods Used to Formulate the Recommendations
Expert Consensus (Consensus Development Conference)

Description of Methods Used to Formulate the Recommendations
The American Association of Neuromuscular and Electrodiagnostic Medicine (AANEM) convened a consensus committee of specialists with
expertise in the diagnosis and treatment of Pompe disease. The AANEM consensus panel, consisting of several neuromuscular specialists and a
pulmonologist, reviewed all articles found as a result of the literature search. Each panel member was assigned a section to write and review. Using
a modified consensus development conference method, the committee worked to create consensus-based recommendations for the treatment of
late-onset Pompe disease.

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
Internal Peer Review



Description of Method of Guideline Validation
The guideline underwent peer review by the Professional Practice Committee and the American Association of Neuromuscular and
Electrodiagnostic Medicine (AANEM) Board.

This guideline was approved by the AANEM Board, September 2011.

Evidence Supporting the Recommendations

References Supporting the Recommendations
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Kishnani PS, Steiner RD, Bali D, Berger K, Byrne BJ, Case LE, Crowley JF, Downs S, Howell RR, Kravitz RM, Mackey J, Marsden D,
Martins AM, Millington DS, Nicolino M, O'Grady G, Patterson MC, Rapoport DM, Slonim A, Spencer CT, Tifft CJ, Watson MS. Pompe
disease diagnosis and management guideline. Genet Med. 2006 May;8(5):267-88. PubMed

Lumizyme [package insert]. Cambridge (MA): Genzyme Corporation; 2010.

van der Ploeg AT, Clemens PR, Corzo D, Escolar DM, Florence J, Groeneveld GJ, Herson S, Kishnani PS, Laforet P, Lake SL, Lange DJ,
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15;362(15):1396-406. PubMed

Type of Evidence Supporting the Recommendations
The recommendations are based on expert consensus.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Appropriate treatment of late-onset Pompe disease

Potential Harms
Life-threatening anaphylactic reactions, severe allergic reactions, and immune-mediated reactions have been observed in some patients
during Lumizyme infusions. Therefore, appropriate medical support should be readily available when Lumizyme is administered.
Therapeutic exercise in late-onset Pompe disease may pose a risk for cardiopulmonary compromise in this population. Consequently, a
pulmonologist should evaluate the patient before initiation of an exercise program.
Aggressive stretching should be approached cautiously because, at least in severely affected children, a tendency for pathologic fracture has
been observed.

Qualifying Statements

Qualifying Statements
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Qualifying Statements
This article was prepared and reviewed by the American Association of Neuromuscular and Electrodiagnostic Medicine (AANEM) and did not
undergo the separate review process of Muscle & Nerve.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Getting Better

Living with Illness

IOM Domain
Effectiveness

Patient-centeredness
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None available
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Copyright Statement
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Disclaimer

NGC Disclaimer
The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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